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(54) METHOD FOR CONVEYING/DELIVERING SUBSTRATE AND EXPOSURE APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten a time for adjusting 
environments in both load-locking chambers. 
SOLUTION: A method for conveying/delivering a substrate 
comprises a step of synchronizing the timing of placing a 
conveying substrate in the load- locking chamber 3 by a 
conveying robot 14 in, for example, a coater developer 2 with 
the timing of placing a delivering substrate in the load-locking 
chamber 4 by a conveying robot 13 in an exposure apparatus 
1 when the substrates 11, 12 are conveyed and delivered to 
the exposure apparatus via the chambers 3, 4; steps of 
closing the chambers 3, 4 at the stages of placing both the 
conveyed and delivered substrates in the chambers 3, 4, 
communicating with the environments of the chambers 3, 4 
by opening a valve 17 of a communication tube 16, thereby 
making the internal environments uniform, thereafter closing 
the valve 17 t and adjusting the environments in the chambers 
3, 4 to intended states. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Have two or more load locks chamber, and in the substrate carryingHn attitude method for 
this aligner that performs carryingHn appearance of a substrate via a load lock chamber in the phase 
where the substrate of both by which carrying-in appearance is carried out was put on each load lock 
chamber The substrate carryingHn attitude method characterized by doubling with the condition of 
making an internal environment equalizing, closing the free passage of the load lock chamber of both 
account of back to front, and meaning the environment in each load lock chamber by closing each 
load lock chamber and making the environment of both load locks chamber opening for free passage 
further. 

[Claim 2] The substrate carryingHn attitude method according to claim 1 characterized by 
synchronizing the timing to which either an external instrument or human being puts the substrate for 
carrying in on a load lock chamber, and the timing to which said aligner puts the substrate for taking 
out on a load lock chamber. 

[Claim 3] The substrate carryingHn attitude method according to claim 1 or 2 characterized by said 
substrate being either a wafer or reticle. 

[Claim 4] The substrate carrying-in attitude method according to claim 2 or 3 said external 
instrument is characterized by resist spreading, a developer, and a substrate transport device being 
either at least. 

[Claim 5] Have two or more load locks chamber, and in this aligner that performs carrying-in 
appearance of a substrate via a load lock chamber in the phase where the substrate of both by which 
carrying-in appearance is carried out was put on each load lock chamber It has a load-lock-chamber 
closeout means to close each load lock chamber, and the free passage means made to open the 
environment of both load locks chamber for free passage, enabling free closing motion. The aligner 
characterized by having a means to double the free passage by said free passage means with closing 
and the condition of meaning the environment in each load lock chamber from this condition, in the 
condition of having made the environment of the load lock chamber of said both sides opening for 
free passage, and having made the internal environment equalizing. 

[Claim 6] The aligner according to claim 5 characterized by synchronizing the timing to which either 
an external instrument or human being puts the substrate for carrying in on a load lock chamber, and 
the timing to which the aligner itself puts the substrate for taking out on a load lock chamber. 
[Claim 7] The aligner according to claim 5 or 6 characterized by said substrate being either a wafer 
or reticle. 

[Claim 8] The aligner according to claim 6 or 7 with which said external instrument is characterized 

by resist spreading, a developer, and a substrate transport device being either at least. 

[Claim 9] The semiconductor device manufacture approach characterized by having the process 

which installs the manufacturing installation group containing an aligner according to claim 5 to 8 for 

[ various ] processes in a semi-conductor plant, and the process which manufactures a 

semiconductor device by multiple processes using this manufacturing installation group. 

[Claim 10] The semiconductor device manufacture approach according to claim 9 characterized by 

having further the process which connects said manufacturing installation group in a Local Area 

Network, and the process which carries out data communication of the information about at least one 

set of said manufacturing installation group between said Local Area Networks and external networks 

besides said semi-conductor plant. 

[Claim 11] The semiconductor device manufacture approach according to claim 10 characterized by 
carrying out data communication through said external network between semi-conductor plants other 
than said semi-conductor plant, and performing production control or it accesses the database which 
the vendor or user of said aligner offers through said external network and acquires the maintenance 



information on said manufacturing installation by data communication. 

[Claim 12] The semi-conductor plant characterized by making it possible to have the gateway made 
accessible and to carry out data communication of the information about at least one set of said 
manufacturing installation group in the external network outside works from the Local Area Network 
which connects the manufacturing installation group and this manufacturing installation group for 
[ containing an aligner according to claim 5 to 8 / various ] processes, and this Local Area Network. 
[Claim 13] The process which it is the maintenance procedure of the aligner according to claim 5 to 8 
installed in the semi-conductor plant, and the vendor or user of said aligner provides with the 
maintenance database connected to the external network of a semi-conductor plant, The process to 
which access to said maintenance database is permitted through said external network from the 
inside of said semi-conductor plant, The maintenance procedure of the aligner characterized by 
having the process which transmits the maintenance information accumulated in said maintenance 
database to a semi-conductor plant side through said external network. 

[Claim 14] The aligner characterized by making it possible to have further a display, a network 
interface, and the computer that performs software for networks in an aligner according to claim 5 to 
8 t and to carry out data communication of the maintenance information on an aligner through a 
computer network. 

[Claim 15] Said software for networks is an aligner according to claim 14 characterized by make it 
possible to offer the user interface for access the maintenance database which connects with the 
external network of the works in which said aligner was installed , and the vendor or user of said 
aligner offers on said display , and to acquire information from this database through said external 
network . 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has two or more load locks chamber, and relates to the 
substrate carrying-in attitude method and aligner which perform carrying-in appearance of a 
substrate between the exteriors via this. 
[0002] 

[Description of the Prior Art] In the semi-conductor plant, the semi-conductor aligner had the 
conventionally common employment method which delivers and receives a wafer between the 
equipment called a coating-machine developer (henceforth, C/D). That is, the wafer was put on the 
delivery station called an in-line station, after the semi-conductor aligner carried out reception 
exposure of this wafer, it returned to the in-line station, and the sensitization material to which C/D 
is called a resist was applied to the wafer, and C/D had repeated the process of performing reception 
and development for a wafer [ finishing / exposure ] from an inHine station. 

[0003] However, F2 [ latest] In the aligner which used excimer laser for the light source, in order to 
reduce the exposure absorption of light by oxygen, the reduced pressure inside an aligner or the 
purge by inert gas is needed. 

[0004] On the other hand, in order that C/D may apply and develop sensitization material in 
atmospheric air as usual, the load lock chamber for adjusting a mutual environment is needed for 
wafer delivery between an aligner and C/D. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in order to have doubled the environment in a 
load lock chamber with the aligner, the inside of the same room needed to be decompressed, or the 
purge by inert gas needed to be performed, both purges by reduced pressure and inert gas needed to 
be performed depending on the case, this processing took the long time, even if the throughput of an 
aligner and C/D was high, this processing became a bottleneck and the whole processing 
effectiveness was dropped. 

[0006] This invention aims at offering the substrate carrying-in attitude method and aligner which can 
shorten the time amount with which the environment in both load locks chamber is doubled in an 
aligner with two or more load locks chamber. 
[0007] 

[Means for Solving the Problem] In the substrate carrying-in attitude method for the aligner which 
this invention has two or more load locks chamber, and performs carrying-in appearance of a 
substrate via this load lock chamber in order to solve the above-mentioned technical problem In the 
phase where the substrate of both by which carrying-in appearance is carried out was put on each 
load lock chamber It is characterized by doubling with the condition of making an internal 
environment equalizing, closing the free passage of the load lock chamber of both account of back to 
front, and meaning the environment in each load lock chamber by closing each load lock chamber and 
making the environment of both load locks chamber open for free passage further. 
[0008] Moreover, it is the phase where this invention had two or more load locks chamber, and the 
substrate of both by which carrying-in appearance is carried out was put on each load lock chamber 
in this aligner that performs carrying-in appearance of a substrate via a load lock chamber. It has a 
load-lock-chamber closeout means to close each load lock chamber, and the free passage means 
made to open the environment of both load locks chamber for free passage, enabling free closing 
motion. It is good also considering having a means to double the free passage by said free passage 
means with closing and the condition of meaning the environment in each load lock chamber from this 
condition, in the condition of having made the environment of the load lock chamber of said both 
sides opening for free passage, and having made the internal environment equalizing as a description. 



[0009] In the substrate carrying-in attitude method and aligner concerning this invention, it may be 
desirable to synchronize the timing to which either an external instrument or human being puts the 
substrate for carrying in on said load lock chamber, and the timing to which said aligner itself puts the 
substrate for taking out on a load lock chamber, and either a wafer or reticle is OK as said substrate, 
and suppose that said external instrument is either even if there are few resist spreading, developers, 
and substrate transport devices. 

[0010] In the aligner which has two or more load locks chamber, and performs carrying-in appearance 
of a wafer among coating-machine developers via a load lock chamber in this invention In the phase 
where synchronized the timing to which a coating-machine developer puts a wafer on a load lock 
chamber, and the timing to which an aligner puts a wafer on a load lock chamber, and both wafers 
were put on the load lock chamber By closing each load lock chamber and making the environment of 
both load locks chamber open for free passage further It is good also considering doubling with the 
condition of making an internal environment equalizing, closing a free passage after that, and meaning 
the environment in each load lock chamber as a description, and it is possible to double with the 
condition that this means the environment in each load lock chamber for a short time. 
[0011] Moreover, it is able for the carryingHn appearance of an aligner and the wafer between 
coating-machine developers to become early, and to build a high-speed exposure processing line as 
the result Moreover, this invention is applicable also to the semiconductor device manufacture 
approach of having the process which installs the manufacturing installation group containing said one 
of aligners for [ various ] processes in a semi-conductor plant, and the process which manufactures 
a semiconductor device by multiple processes using this manufacturing installation group. It is 
desirable to have further the process which connects said manufacturing installation group in a Local 
Area Network, and the process which carries out data communication of the information about at 
least one set of said manufacturing installation group between said Local Area Networks and external 
networks besides said semi-conductor plant Or it accesses the database which the vendor or user 
of said aligner offers through said external network and acquires the maintenance information on said 
manufacturing installation by data communication, it is desirable to carry out data communication 
through said external network between semi-conductor plants other than said semi-conductor plant, 
and to perform a production control. 

[0012] Moreover, from the Local Area Network which connects the manufacturing installation group 
and this manufacturing installation group for [ containing said one of aligners / various ] processes, 
and this Local Area Network, this invention has the gateway made accessible to the external network 
outside works, and is applied to it also at the semi-conductor plant which made it possible to carry 
out data communication of the information about at least one set of said manufacturing installation 
group. 

[0013] Moreover, the process which this invention is the maintenance procedure of one of said 
aligners installed in the semi-conductor plant, and the vendor or user of said aligner provides with the 
maintenance database connected to the external network of a semi-conductor plant, It is good also 
considering having the process to which access to said maintenance database is permitted through 
said external network from the inside of said semi-conductor plant, and the process which transmits 
the maintenance information accumulated in said maintenance database to a semi-conductor plant 
side through said external network as a description. 

[0014] Moreover, this invention is good in said one of aligners also considering having made it 
possible to have further a display, a network interface, and the computer that performs software for 
networks, and to carry out data communication of the maintenance information on an aligner through 
a computer network as a description. As for said software for networks, it is desirable to make it 
possible to offer the user interface for accessing the maintenance database which connects with the 
external network of the works in which said aligner was installed, and the vendor or user of said 
aligner offers on said display, and to acquire information from this database through said external 
network. 
[0015] 

[Embodiment of the Invention] (Operation gestalt of the substrate carrying-in attitude method for an 
aligner and this) The operation gestalt of this invention is hereafter explained using a drawing. 
Drawin g 1 is drawing showing the whole equipment configuration concerning the operation gestalt of 
this invention. Setting to this drawing, one isF2, It is the aligner which made excimer laser the light 
source, and it is possible by decompressing the interior to provide the structure which prevents the 
exposure absorption of light by oxygen, and to expose a detailed circuit pattern to the wafer as a 
substrate. 

[0016] 2 is C/D and it is possible in atmospheric environment to apply a resist to a wafer and to 



develop a wafer [ finishing / exposure ]. 3 and 4 are the load locks chamber installed between an 
aligner 1 and C/D2, and have connected an aligner 1 and C/D2 in juxtaposition. The load lock 
chamber 3 is equipped with the door 5 by the side of an aligner 1, and the door 6 by the side of 
C/D2. Similarly, the load lock chamber 4 is equipped with the door 7 by the side of an aligner 1, and 
the door 8 by the side of C/D2. Doors 5, 6 f 7, and 8 can be opened and closed by the command of 
the controller (unHIIustrating) of an aligner 1 here. 

[0017] 9 is the in-line station prepared in the load lock chamber 3, and it is possible to place a wafer 
11. Similarly, 10 is the in-line station prepared in the load lock chamber 4, and it is possible to place a 
wafer 12. 

[0018] 13 is a carrier robot in an aligner 1 ? and when the doors 5 and 7 of load locks chamber 3 and 4 
are open, it can carry in the in-line station 9 in a load lock chamber, and the wafers 1 1 and 1 2 on ten 
to an aligner 1. Moreover, a carrier robot 13 can place the exposed wafer processed with the aligner 
1, when there is no wafer on the in-line station 9 and 10. 

[0019] 14 is a carrier robot in C / D2, and when the doors 6 and 8 of load locks chamber 3 and 4 are 
open, it can carry in the inHine station 9 in a load lock chamber, and the wafers 11 and 12 on ten to 
C/D2. Moreover, a carrier robot 14 can place the wafer processed by C/D2 applied [ resist ], when 
there is no wafer on the in-line station 9 and 10. 

[0020] 16 is a load lock chamber 3 and the communicating tube which combines the environment in 
four. 17 enters in the middle of the communicating tube 16, and it is a load lock chamber 3 and the 
bulb which can choose whether the environment in four is combined by opening and closing, and it 
can be opened and closed by the command of the controller of an aligner 1. 

[0021] 18 is the environment control unit which can purge or atmospheric-air open according the 
inside of a load lock chamber 3 to reduced pressure or inert gas by the command of the controller of 
an aligner 1. This environment control unit 18 is connected with the load lock chamber 3 through the 
bulb 22 which opens and closes the communicating tube 20 and this. 19 is the environment control 
unit which can purge or atmospheric-air open according the inside of a load lock chamber 4 to 
reduced pressure or inert gas by the command of the controller of an aligner 1. This environment 
control unit 19 is connected with the load lock chamber 4 through the bulb 23 which opens and 
closes the communicating tube 21 and this. 

[0022] Drawing 2 is drawing showing the condition that the controller of an aligner 1 opened the door 
6 of a load lock chamber 3, and the door 7 of a load lock chamber 4, and the carrier robot 13 of an 
aligner 1 put the wafer 12 on the inHine station 10, and the carrier robot 14 in C / D2 put the wafer 

11 on the in-line station 9. 

[0023] Drawing 3 is drawing where the controller of an aligner 1 expresses the condition of having 

shut the door 6 of a load lock chamber 3, and the door 7 of a load lock chamber 4. 

[0024] The controller of an aligner 1 opens a bulb 17 and drawing 4 is drawing showing the condition 

of having combined the environment in a load lock chamber 3 and 4 at the communicating tube 16 

course. 

[0025] It is drawing where drawing 5 expresses the condition that the environment control unit 18 set 
the bulb 22 by the environment in an aligner 1 for the environment in a load lock chamber 3 in the 
state of the open beam, and the environment control unit 19 has set the bulb 23 by the environment 
in C/D2 for the environment in a load lock chamber 4 in the state of the open beam after the 
controller of an aligner 1 closes a bulb 17 and the environment in a load lock chamber 3 and 4 is 
intercepted. 

[0026] Drawing 6 is drawing showing the condition that the controller of an aligner 1 can open the 
door 5 of a load lock chamber 3, and the door 8 of a toad lock chamber 4, and the carrier robot 13 of 
an aligner 1 can carry in the wafer 1 ! on the in-line station 9, and the carrier robot 14 in C/D2 can 
carry in the wafer 12 on the in-line station 10 to a C/D2 side. 

[0027] Drawing 7 is drawing showing the condition that the carrier robot 13 of an aligner 1 carried in 
the wafer 11 on the in-line station 9, and the carrier robot 14 in C / D2 finished carrying in the wafer 

12 on the in-line station 10 to C / D2 side, and the in-line stations 9 and 10 became empty. 
[0028] In the above-mentioned configuration/actuation of this equipment is explained for order later 
on. First, as shown in drawing 2 , the controller of an aligner 1 opens the door 6 of a load lock 
chamber 3, and the door 7 of a load lock chamber 4, and the carrier robot 13 of an aligner 1 puts the 
wafer [ finishing / exposure ] 12 on the in-line station 10. Moreover, to the same timing, the carrier 
robot 14 in C / D2 puts the wafer 11 applied [ resist ] on the in-line station 9. 

[0029] Next, as shown in drawing 3 , the controller of an aligner 1 shuts the door 6 of a load lock 
chamber 3, and the door 7 of a load lock chamber 4, and intercepts the environment in a load lock 
chamber 3, and the environment in C / D2. Moreover, the environment in a load lock chamber 4 and 



the environment in an aligner 1 are intercepted. 

[0030] Next, as shown in drawin g 4 , the controller of an aligner 1 opens a bulb 17, and combines and 
equalizes the environment in a load lock chamber 3 and 4 by communicating tube 16 course. 
[0031] Next, as shown in drawing 5 , after the controller of an aligner 1 closes a bulb 17 and 
intercepts the environment in a load lock chamber 3 and 4, an environment control unit 18 sets a 
bulb 22 by the environment in an aligner 1 for the environment in a load lock chamber 3 in the state 
of an open beam, and an environment control unit 19 sets a bulb 23 by the environment in C/D2 for 
the environment in a load lock chamber 4 in the state of an open beam. Since a double lump of an 
environment is started from the condition that the environment in a load lock chamber 3 and 4 was 
equalized, at this time, as compared with the case where equalization means as shown in dra wing 4 
are not taken, it becomes possible to end for a short time. If a double lump of an environment is 
completed, bulbs 22 and 23 will be closed. 

[0032] Next, as shown in drawing 6 , the controller of an aligner 1 opens the door 5 of a load lock 
chamber 3, and the door 8 of a load lock chamber 4, and the carrier robot 13 of an aligner 1 carries in 
the wafer 1 1 on the in-line station 9 after this, and the carrier robot 14 in C/D2 carries in the wafer 
12 on the in-line station 10 to a C/D2 side. After this is completed, as shown in drawing 7 , the in- 
line stations 9 and 10 become empty. 

[0033] when carrying out carrying-in appearance of the following wafer, the controller of an aligner 1 
puts the wafer [ finishing / exposure ] 12 on the in-line station 9 using a carrier robot 13. Moreover, 
to the same timing, the carrier robot 1 4 in C/D2 puts the wafer 1 1 applied [ resist ] on the in-line 
station 10, and performs the same processing as the last wafer carrying-in appearance. 
[0034] (Operation gestalt of a semi-conductor production system) Next, the example of the 
production system of the semiconductor devices (semiconductor chips, such as IC and LSI, a liquid 
crystal panel, CCD, the thin film magnetic head, micro machine, etc.) using the aligner concerning this 
invention is explained. This performs maintenance service, such as a trouble response of the 
manufacturing installation installed in the semi-conductor plant, and a periodic maintenance or 
software offer, using the computer network besides a plant. 

[0035] Drawing 8 cuts down and expresses a whole system from a certain include angle. 101 are the 
place of business of the vendor (equipment supply manufacturer) which offers the manufacturing 
installation of a semiconductor device among drawing. As an example of a manufacturing installation, 
the semiconductor fabrication machines and equipment for i various ] processes (assembly 
equipment, test equipment, etc.) used by the semi-conductor plant for example, the devices for 
before processes (lithography equipments, such as an aligner, a photo lithography processor, and an 
etching system, a thermal treatment equipment, membrane formation equipment, flattening 
equipment, etc.) and the devices for after processes, are assumed. In a place of business 101, it has 
the host managerial system 108 which offers the maintenance database of a manufacturing 
installation, two or more actuation terminal computers 110, and Local Area Network (LAN) 109 which 
connects these and builds intranet etc. The host managerial system 108 is equipped with the security 
function to restrict the gateway for connecting LAN 109 to the Internet 105 which is the external 
network of a place of business, and access from the outside. 

[0036] On the other hand, 102-104 are the plants of the semi-conductor manufacture manufacturer 
as a user of a manufacturing installation. Plants 102-104 may be the works belonging to a mutually 
different manufacturer, and may be the works (for example, works for before processes, works for 
after processes, etc.) belonging to the same manufacturer. In each works 102-104, the host 
managerial system 107 is formed as two or more manufacturing installations 106, Local Area Network 
(LAN) 111 which connects them and builds intranet etc., and supervisory equipment which supervises 
the operation situation of each manufacturing installation 106, respectively. The host managerial 
system 107 formed in each works 102-104 is equipped with the gateway for connecting LAN111 in 
each works to the Internet 105 which is the external network of works. Access becomes possible 
from LAN111 of each works through the Internet 105 at the host managerial system 108 by the side 
of the place of business 101 of a vendor by this, and access is permitted only at the user restricted 
by the security function of the host managerial system 108. The status information (for example, 
symptom of the manufacturing installation which the trouble generated) which shows the operation 
situation of each manufacturing installation 106 is specifically notified to a vendor side from a works 
side through the Internet 105, and also maintenance information, such as a response indication (for 
example, information, software and data for management which direct the solution for a trouble) 
corresponding to the advice, and the newest software, help information, is receivable from a vendor 
side. The communications protocol (TCP/IP) currently generally used by the Internet is used for the 
data communication between each works 102-104 and the place of business 101 of a vendor, and the 



data communication in LAN111 in each works. In addition, the high dedicated line networks (ISDN 
etc.) of security can also be used instead of using the Internet as an external network outside works, 
without the ability performing access from a third party. Moreover, what [ not only ] a vendor offers 
but a user builds a database, a host managerial system places it on an external network, and you may 
make it permit access to this database from two or more works of a user. 

[0037] Mow, drawing 9 is the conceptual diagram which cut down and expressed this whole operation 
gestalt system from the include angle different from drawing 8 . In the previous example, each was 
what connects two or more user works equipped with the manufacturing installation, and the 
managerial system of the vendor of this manufacturing installation in an external network, and carries 
out data communication of the production control of each works, or the information on at least one 
set of a manufacturing installation through this external network. On the other hand, this example 
connects works equipped with the manufacturing installation of two or more vendors, and the 
managerial system of each vendor of two or more of these manufacturing installations in the external 
network outside works, and carries out data communication of the maintenance information on each 
manufacturing installation. Among drawing, 201 are a manufacturing installation users (semiconductor 
device manufacture manufacturer) plant, and the aligner 202, the photo lithography processor 203, 
and the membrane formation processor 204 are introduced into the production line of works as an 
example the manufacturing installation which performs various processes, and here, tn addition, in 
drawing 9 , although only one plant 201 is drawn, two or more works are similarly connected by 
network in practice. It connects by LAN206, each equipment in works constitutes intranet, and 
operation management of a production line is carried out with the host managerial system 205. 
[0038] On the other hand, each place of business of vendors (equipment supply manufacturer), such 
as the aligner manufacturer 210, the photo lithography processor manufacturer 220, and the 
membrane formation equipment manufacturer 230, is equipped with the host managerial system 
211,221,231 for performing control maintenance of the device supplied, respectively, and these equip 
it with the gateway of a maintenance database and an external network, as mentioned above. The 
host managerial system 205 which manages each equipment in a user's plant, and the managerial 
system 211,221,231 of the vendor of each equipment are connected by the Internet or the dedicated 
line network which is the external network 200. In this system, although operation of a production line 
will stop if a trouble occurs in one of a series of manufacture devices of a production line, a prompt 
action is possible by receiving the control maintenance through the Internet 200 from the vendor of 
the device by which the trouble occurred, and a pause of a production line can be suppressed to the 
minimum. 

[0039] Each manufacturing installation installed in the semi-conductor plant is equipped with the 
computer which performs a display, a network interface, software for network access stored in 
storage, and software for equipment actuation, respectively. As a store, they are an internal memory, 
a hard disk or a network file server, etc. The above-mentioned software for network access offers 
the user interface of a screen as shows an example to drawin g 10 on a display, including dedication 
or a general-purpose web browser. The operator who manages a manufacturing installation at each 
works inputs the information on the model 401 of manufacturing installation, a serial number 402, the 
subject name 403 of a trouble, the generating day 404, an urgency 405, a symptom 406, the coping- 
with method 407, and progress 408 grade into the input item on a screen, referring to a screen. It is 
transmitted to a maintenance database through the Internet, and the suitable maintenance 
information on the result is answered from a maintenance database, and the inputted information is 
shown on a display. Moreover, the user interface which a web browser offers can pull out further the 
actuation guide (help information) with which the hyperlink functions 410-412 are realized, and the 
software of the latest version used for a manufacturing installation from the software library which a 
vendor offers is pulled out, or reference of the operator of works is presented like a graphic display. 
[ that an operator accesses the still more detailed information on each item ] Here, the information 
about this invention which gave [ above-mentioned ] explanation is also included in the maintenance 
information which a maintenance database offers, and said software library also offers the newest 
software for realizing this invention. 

[0040] Next, the manufacture process of a semiconductor device of having used the production 
system which gave [ above-mentioned ] explanation is explained. Drawing 1 1 shows the flow of the 
overall manufacture process of a semiconductor device. The circuit design of a semiconductor device 
is performed at step 1 (circuit design). The mask in which the designed circuit pattern was formed is 
manufactured at step 2 (mask fabrication). On the other hand, at step 3 (wafer manufacture), a wafer 
is manufactured using ingredients, such as silicon. Step 4 (wafer process) is called a before process, 
and forms a actual circuit on a wafer with a lithography technique using the mask and wafer which 



carried out [ above-mentioned ] preparation. The following step 5 (assembly) is called an after 
process, is a process semiconductor-chip-ized using the wafer produced by step 4, and includes 
assembly processes, such as an assembly process (dicing, bonding) and a packaging process (chip 
enclosure). At step 6 (inspection), the check test of the semiconductor device produced at step 5 of 
operation, an endurance test, etc. are inspected. A semiconductor device is completed through such 
a process and this is shipped (step 7). A before process and an after process are performed at 
another works of dedication, respectively, and maintenance is made by the control maintenance 
system which gave [ above-mentioned ] explanation for every works of these. Moreover, also 
between before process works and after process works, data communication of the information for 
production control or equipment maintenance is carried out through the Internet or a dedicated line 
network. 

[0041] Drawing 12 shows the detailed flow of the above-mentioned wafer process. The front face of 
a wafer is oxidized at step 1 1 (oxidation). At step 12 (CVD), an insulator layer is formed on a wafer 
front face. At step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a 
wafer. Ion is driven into a wafer at step 14 (ion implantation). A sensitization agent is applied to a 
wafer at step 15 (resist processing). At step 16 (exposure), printing exposure of the circuit pattern of 
a mask is carried out at a wafer with the aligner which gave [ above-mentioned ] explanation. The 
exposed wafer is developed at step 17 (development). At step 18 (etching), parts other than the 
developed resist image are shaved off. The resist which etching could be managed with step 19 
(resist exfoliation), and became unnecessary is removed. By carrying out by repeating thesie steps, a . 
circuit pattern is formed on a wafer multiplex. Even if a trouble occurs, quick reinstatement is 
possible for it, and the manufacture device used at each process can raise the productivity of a 
semiconductor device compared with the former while it prevents a trouble, since maintenance is 
made by the control maintenance system which gave [ above-mentioned ] explanation. 
[0042] 

[Effect of the Invention] In the aligner which according to this invention has two or more load locks 
chamber, and performs carrying-in appearance of a wafer among coating-machine developers via a 
load lock chamber as explained above In the phase where synchronized the timing to which a 
coating-machine developer puts a wafer on a load lock chamber, and the timing to which an aiigner 
puts a wafer on a load lock chamber, and both wafers were put on the load lock chamber It becomes 
possible by closing each load lock chamber and making the environment of both load locks chamber 
open for free passage further to end for a short time by doubling with the condition of making an 
internal environment equalizing, closing a free passage after that, and meaning the environment in 
each load lock chamber, and being crowded. 

[0043] Moreover, as the result, the carrying-in appearance of an aligner and the wafer between 
coating-machine developers becomes early, and it becomes possible to build a high-speed exposure 
processing line. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the whole semi-conductor exposure line configuration including the 
aligner concerning the operation gestalt of this invention. 

[Drawing 2] It is drawing showing the condition that the doors 6 and 7 of the aligner concerning the 
operation gestalt of this invention opened, the carrier robot 13 put the wafer 12 on the inHine station 
10, and the carrier robot 14 put the wafer 11 on the inHine station 9. 

[ Drawin g 3] It is drawing which expresses the condition that doors 6 and 7 were shut, after the 
condition which shows in drawin g 2 of the aligner concerning the operation gestalt of this invention. 
[Drawing 4] It is drawing which opens a bulb 17 and expresses with communicating tube 16 course a 
load lock chamber 3 and the condition that the environment in four has joined together, after the 
condition which shows in d rawing 3 of the aligner concerning the operation gestalt of this invention. 
[ Drawing 5] After a bulb 17 closes and the environment in a load lock chamber 3 and 4 is intercepted 
after the condition which shows in drawing 4 of the aligner concerning the operation gestalt of this 
invention, an environment control unit 18 is drawing showing the condition that doubled the 
environment in a load lock chamber 3 with the environment in an aligner 1, and the environment 
control unit 19 has doubled the environment in a load lock chamber 4 with the environment in C/D2. 
[Drawing 6] It is drawing showing the condition that the doors 5 and 8 of a load lock chamber 3 can 
carry in an aperture, a carrier robot 13 can carry in the wafer 11 on the inHine station 9, and a 
carrier robot 14 can carry in the wafer 12 on the inHine station 10 to a C/D2 side after the condition 
which shows in drawing 5 of the aligner concerning the operation gestalt of this invention. 
[Drawing 7] It is drawing showing the condition that the carrier robot 13 carried in the wafer 11 on 
the inHine station 9, a carrier robot 14 finished carrying in the wafer 12 on the in-line station 10 to 
the C/D2 side, and the inHine stations 9 and 10 became empty after the condition which shows in 
drawin g 6 of the aligner concerning the operation gestalt of this invention. 

[Drawing 8] It is the conceptual diagram which looked at the production system of the semiconductor 
device using the aligner concerning this invention from a certain include angle. 

[Drawi ng 91 It is the conceptual diagram which looked at the production system of the semiconductor 
device using the aligner concerning this invention from another include angle. 
[Drawing 10] It is the example of a user interface. 

[Drawing 1 1] It is drawing explaining the flow of the manufacture process of a device. 
[Drawing 12] It is drawing explaining a wafer process. 
[Description of Notations] 

An aligner, 2:coating-machine developer (G/D), 3:1: A load lock chamber, 4 : The aligner side door of 
a load lock chamber and the 5:load lock chamber 3, the 6:C/D2 side door of a load lock chamber 3, 7 : 
The aligner side door of a load lock chamber 4, the 8:C/D2 side door of a load lock chamber 4, 9: The 
inHine station in a load lock chamber 3, 10 : The inHine station in a load lock chamber 4, 11: The 
wafer on the in-line station 9, 12 : The wafer on the inHine station 10, 13: The carrier robot in an 
aligner 1, 14 : The carrier robot in the coating-machine developer 2, 16 : The communicating tube, 
17:bulb, the environment control unit of the 18:load lock chamber 3, 19 : The environment control unit 
of a load lock chamber 4, the place of business of a 101:vendor, 102,103,104 : A plant, the 
105:Internet, a 1 06:manufacturing installation, 107 : The host managerial system of works, the host 
managerial system by the side of a 108:vendor, 109: The Local Area Network (LAN) by the side of a 
vendor, 110 : An actuation terminal computer, 111 : The Local Area Network (LAN) of works, a 
200:external network, 201: A manufacturing installation user's plant, a 202:aligner, 203 : A photo 
lithography processor, 204: A membrane formation processor, the host managerial system of 
205:works, 206 : The Local Area Network of works (LAN), 210: An aligner manufacturer, 211 : The 
host managerial system of an aligner manufacturers place of business, 220: A photo lithography 



processor manufacturer, 221 : The host managerial system of a photo lithography processor 
manufacturer's place of business, 230: A membrane formation equipment manufacturer, 231 : The 
host managerial system of a membrane formation equipment manufacturers place of business, 401: - 
- the model of manufacturing installation, a 402:serial number, the subject name of a 403:trouble, a 
404:gene rating day, and 405: — ah urgency, a 406:symptom, the 407:coping-with method, 
408:progress, and a 410,41 1,412:hyperlink function. 
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